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(54) METHOD FOR DETERMINING SEQUENCE OF AMINO ACID FROM CARBOXY END OF 
PROTEIN OR PEPTIDE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To determine the sequence of amino acid from C end of protein or 
peptide by liberating the amino acid from the carboxy end (C end) of protein or peptide and then 
separating and identifying an amino acid thus obtained or a derivative thereof. 
SOLUTION: An acid anhydride is caused to act on protein or peptide in order to protect the 
amino end of the protein or peptide and oxazolone is produced at the residue of amino acid of C 
end. Acid and alcohol are then caused to act on the protein or peptide where the produced C 
end is oxazolone and the C end amino acid is liberated. Subsequently, the combination of a 
series of operations comprising respective steps and the operation for separating and 
identifying the produced amino acid is performed repeatedly. According to the method. C end of 
protein or peptide can be determined without requiring any enzyme. 
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[0 0 6 5] t#lb:K7t^3N'<7:>®S5^l/f%tTofcJgm^m 

2 2[l(C7jt-t-, - c0^f4:TfC:foV^T A c - LWM 

0) . l|lX^^Ci^^^T:^•=^^i^'ya>-;^^s^fiJcLfcZ<^755 
[0 0 6 6] (^Sg0iJl7) 2^tC. ^IX^tCfc^ttSiS 



( 11 ) ^mW-l 0-2 9 3 1 3 0 
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[0 0 6 7] S/S^fif: 
^TKi^^^^ 5% (Tir h U/u-^f^. g^^^ 

6 0"C 

^/t^^PbI 3 0 

m 2 xgcosjs£;^fit:ji^ii0ij 1 4 <h mmx^^o 

[0 0 6 8] nhM:.m.m(omm^m^rf^fz'^^^m 

2 3iiI«C^-ro :i<7)^#T*-^3t^-Ct>, Ac-LWM 
1) . ^lX^^C^o^^T^=3ri^>^p>'7i5^/^ScLfc^^;0S 

-t^mmt Lfco ^1 XS(c4BftSS/6^f4^(ill^SM 1 
[0 0 6 9] ^i£^f4= 

^.yKmmm^ 2 0% (r-t h - h g^g^^ 

1 %tc/d:s J; 9(c:^D;t7t^cOo ) 
^^S^aS 6 0*C 

KtL^^^m 3 0 ^T^r^i 

[0 0 7 01 Si^^f* 

hfba«jS 2% {^^ 
Kft^^^m eox: 

KJtMm 3 0 '^m 

-to ^ZX\ A c - LWMR -OE t (7)^^--^ 

m^nr^oo m^2 2) . Slxat^*3l^T;^-=3^1^>^ 

[0 0 7 1] (^teFllig) $ bt-m2Xi^C7)^JS^f4: 

^ TIE (7) J: 3 tc^ib^-tirfc, 

HFBASS 5% t^' y -/U^fi^) 

^^Sr^;^ 6 0°c 

Rft^^m 1 0 5^Pp^ 

[0 0 7 2] n^thtz^n<Dnm';^^^n<^fz'^^^m 

2 SlgltCTj^-To CCr'ffll/^7t^#T(C:^oV^Tt). Ac- 
LWM R - O E t OO^^^^ ;^>';i^^^ttj $ tl^Tio «9 
2 3) . Si X^lCjoV^T;^^i^>^n>7)5±fiScL. ^ 

{c:||2XMic4o^^TC^^S5r ^ ymyy^Mm^titz:Lt^^^ 

{mmm2o) ^h\z.m2iLm(r>mm^\^^Tt^o:^^o 

\cmt^-^fz, 
[0 0 7 3] Rft^^\^ 
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HFBA^^ 5% {zn^^ y—jl^mm) 

sit^rB^ 3 0 ^FbI 

[00 7 41 nhtirz^nomm^m^n<:>rzm^^m 

2 6lii{c?j^i-„ ^ rr-ffli^yt^^Tt^iba^r t^. Ac 

-§-2 4) . Hi Xmi-ii5t^T5f^1^yD ^ 

[0 0 7 51 (mmm2i) $btcfg2x^o^jt.^(4= 

HFBA?t^ 5% (^^y~yU?§fi^) 

^jcSr^S 5 "C 

^ft^^r^ 3 0 

[0 0 7 61 nht\^tzU'^o:>mm^^^norzm^^m 

2 7[^{c^-r, :iCT-fflV^/c^i4^T{CioV>Tt. Ac- 
LWMR-OE t (7:>^T->r ;^>-75>fi|£ti^tbTioi9 
2 5) . mixm(ciol>T;^:3f-t^yc2>-;^)5^i5}cL. 
^c^2X^t::^o^^TC^iiSsr ^: ym:^mm^titiz.t^- 

[0 0 7 7 ] (^J5^15-|J 22) $ b {cH 2 x^(7:>S/j;*i4^ 
HFBA^S 5% (^i$^y-/U^g?^) 

S/Cras loot: 

m 1 x^(c:fc{tasjcc:^^f4u^J!fe0->j 1 4^p]cr'^b'5» 

[0 0 7 81 nhtiftps:^<Dwm^^^n^fzf^m^m 

2 smiiZTfk-to ZZXm^^fz^i^Ti.^:^^'Xi,. Ac- 
LWMR-OE t(D^^^ ^>:dmii^i^tiX:ir6^ m^' 
2 6) , H 1 Xmi-:foV>r:=d-=^ify'o V/^i^j^L. 

[0 0 7 91 (IIMI<^]2 3) ^ bt-H 2X^(7) jSC^^ft^ 

^TiE(7) J: 0 {zmit^-^ttzo 

HFBA^fi 5% (j^^^—J\-mm) 

iK/t/as 6 ot: 

H 1 X^(cjt5tt^^JC&*<4^fill5S0iJl 4 irf^CT'foSo 

[0 0 8 01 t#6tX7tKi^cDSS5^^^tTofc|g^^^ 
2 9lil(C:Jj^-ro :L^Xm\^^fz0k\^T\Zt6\f^X. T^/^ 

P^A c ~LWMR-OMe <tl»&$r^-r'5o ) ^O^^^^-f ThV 
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i}'-i[^.\h^fhX^S^ . H 1 XM(C:^JV^r7h^ 

[0 0 8 1 1 (IISfe0ij2 4) ^ b*C||2Xm<7)^fC^^(4^ 
HFBAiiS 5% (7« i^^y— /U^f^) 

10 »lxmtC:fcJt^^^S^^fi*JS0iJl Atm\LX^^o 

[0 0 8 21 nhMz^Pc(om.m^m^n^tzm§k^m 
zom\z.7r--to zz.xm\^^fz^{^T{^^\^^xh. Ac 

[0 0 8 3] {nmmzs) $e>tc:H2xm(7:)Sf£;^# 

20 PFPAiSS 5% y — /U^?^^) 

K^A^m. 6 0 r 

3 0 jifm 

[0 0 8 41 nhMr^uomm'i^^^n^^fzm^k^m 
simtc^-r, ^^T•;fiv^7t^frTlc::^ov^T. ac-l 

WMR-OE t c7)5>-^-i*:^:/;6^^^il$nr:fc'f9 (f^-^2 
9) , ^lXalC:^ol^-C::^-=^if ^ P>tc 

30 [0 0 8 5] mmm2e) ^6tcH2XmcO^Je^^i4= 
PFPASS 2 0% (oi ^ y — /u^gfg) 

SftraS eo'C 
iSiSstfBl 3 0 »Fh1 

mi X^tcjbMt5^it:^f4^{i^JffiiFy 1 4 <i:fH]i:T*56. 
[0 0 8 6] #e)tt;^cm4(7)Kfl:^^^fTo7t*£m^m 

Z2m\c7jk'to :L:ixm\^^fzm^T\z.^\^^xh. a 

c-LWMR-OE t <D5>^^'<;^>^;05^ahS^4xT^b^O 
40 (^5F#3 0) . mii:mc:jt6\.^X::t^'^Vu>fil±f^ 

[0 0 8 7] (Illlfe0ij2 7) ^fcfC, HlX^lCjott^^ 

m^mmum 20% (rir h i^^^ 

i%\zt^^^o\:imK.tzho:>, ) 
RJ^lA^^ 6 0 1: 

50 m2X^tc:Jott^^JE&^fr^TIEc7)iii9 LfCo 
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[0 0 8 8] ^It^l* 

HFBA^js 5% ^ y—/i^mm 

[0 0 8 9] - c0^^4^T(-iol/^Tt3. Ac-LWMR- 
[0 0 9 0] (I^J^0ij2 8) JSfeiC, miX^(C:fott'5^ 10 

My^mmMSt 20% (Tirhr^h!; /u^ri^, 
^J^^r^^g 9 or 

^i;c;B#rp1 1 o^^PbI 

[0 0 9 1 ] ^Jt^i^ 

HFBA^jg 5% u^y-zumm) 

RJtU^ 20 

js^t^^r^^ 3 0 

■To 

[0 0 9 2] r wT*ffll^/b^f4=TIC:fcl^Tt>, Ac- 

LWMR-OMe CO^^T-r :^>;i^1^tti^tlT:ioi9 (^?f-^ 
3 2) . ||lX^(CiBl^r;^-^i^yD>';5S^;SL. ^6 

[0 0 9 3] mm.m2 9) iiix^(c:fcit^^ 

^.yKm^mm 2 0% (T-fe h g^^^ 
1 %tc/^^ J: ^(c;(jDx-/c:t»(7), ) 

S/t>0#FBT 3 0 

[0 0 9 4] SiS^lt 
HFBA^g 5% 

Sl^0#r^1 3 0 ^PbI 40 
#'bnfc^»COSft5^t?f^fTofc^;S:t:^3 5 HI* C 73^ 
■To 

[0 0 9 5] :iCTfflV>fc^f4=TtCjol^Tt>. Ac- 

(0 0 9 61 )^j.±,mmmei)^h^mm2 9\z:!h\.^x'^^ 
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[0 0 9 7] mi Xa 

^(or ^ ymmmic:i'^^y^>%:±f&^-\t^o 
2 am. 

So 

10 0 9 8] m 3 X^ 

[009 9] JL^JLT:*:^0>^tcio(tSS'J(7)^i£#ni€:f^*0{c: 

(Iijg0ij3o) ms 6i:x:i^mm^7r:'rT.mmo:>~mx^ 

mixm 

K*C, — CH3- (C 
H2) m-CO-O-CO- (CH2) n-CH3 
(m, n 0 i^Jl±<7)^m) r'^$n5*^^t7)^7Ki^. 

[0100] H 2 Xa 

T y S;55T"iy/Ht:^tLC7t^5SScor>^^x^-^^f^>-|^;6s^T- 
[0101] II 3 X^ 

^btc, :L<DT^ym:^^^riy/Ht^thC?^i^a:>T^ym 
(Dcm^T ^ ymtom^^m. foSi/Mir ^ yg^Dsrv- 

/Hb^tLC^iiS(7)r :^^'?^:¥v^(7:)/3 
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13:^, CH3- (CH2) m-CO-O-CO- (CH 

2) n-CH3 (m, n 0 J^±(7)^^) T'^^n>5W 

{0 10 2] ^4X^ 

^ y a > /3 - ;;i7 yu/tt v'/uStJiS ;^ <!r o 20 

r ^ y^^^i^gf/ctcfi5?l.L/cC5^i^c7)r y^<7):<7/u 

r ^ y S;05iiftlfi$nC5^3^<7)r;;<./<7=¥>'^(7)a -:^y^ 
y mmm^ tic ^ti^<Dr ^ y^^^i/^*frfc(cmmL/c 

[0103] ^5 urn. 

^ibtc. r-r*r^yS;05ii|Fgfi$tLC5tciS(7)r ^y^$: 
^^(DT z ym%:^\^^mfzi^th^Ltzcmii^o:>r z ym 

0'>ij/\^7}^^i^;\^mt*^=^:^'r/i^t^S:^fz^>y<^W^^y^^ 
:^^'?7=^>'^<t<7)rl'&Jfel(C, ^jx.f^, —1^^, NRIR 

2R3 T'^^n^T ^ >^f^ffi$-ti-6o r 
^ yS75iii4i<S$;MC7le5S(7)T ^ y ^^^oyt^$^>>'^^:^® 
*>5VMi^:?'^ K<bT ^ y^^«f:^<i:coyM^i|^, fe^VN 
fir ^ y ^;^'^tJf<|i$tuc^iiScor ^ y^^^o/c^ 

[0 10 4] ±femlxm?!)»e>^5xfe^c*5v^T^#^n 
tzT z /m^^\^-itr z /mmmi^^^mi^m^^^z, 50 
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^K(^. ^1 xm;0>bS 5X^(7)— ilc7Dj^fti:, t#Pj>n 
[0 10 5] (HJgf^rjai) r ^TMi:*:^B^(7:>. ^ >y< 

i^Mfc^iMi-^:/^^ Kt::. H i xa?:>^b^ 5 xa<7)— il 

m2j:m^mmi^fztk±f&Lfzf^^m^j-(t>T 

z ym^^mi^m^i-^m^t. msjim^mmy^tz'ik 

Wk^^\^m:mir^:zt\z^^x^>y<^m^^^^\-t 
^(D—mx^^, m2 s\t.y^mm<r>'m^k:^m^7r^'rmx 

^ -So 

[0106] mi X^ 

Mz'ik^m:^^^o :l:lx. ^ s {zKti:Mmo':>m 

<7m^i^3 4^AtL6p :ic7)^©^1^3 5P^^K^:1^>>^ 
[0 10 7] KJt^m^Tm(Dm^X^^o 

RJt^\^& 6 0 °C 

^iCBfFpi 1 oji^m 

[0108] ^ 2 Xj 

z 0 Lxnhinfz^mc^ ^y^'7/\^:tamm (hfb 

^^<Dtt^jiSixm{cmi:/ct>(7:)T'fc6o Sfc;^(+*i 
HFBASS 5% (y^y—zi-mm) 

RJt^U^ 2 5 °C 

^/CBtrei 3 0 ^^PbI 

[0109] 1^3 X^ 

4 urn 
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ZO LX^^hiXfzmimz. ^V'^-yjl^^tn^^ (HFB 

A) 1^^ETr*>^y— /u^ftffl^iir^o M^(7:>^mtm 
[0 1 10] ^5X^ 

/I- (DMAE) %:v^m^it^o mm.<r>^mtmm^.<om 

[0 1 1 1] ^/?;;^ftiiTiE<7)ii*9 r'*5So 

K/£^ra^ set: 
^it^m 3 0 ^r^T 

msT.mmmmic. i^htitz^mi}^hr ^ ym 

[0 112] i^T. /^;i'^ilillii^nC5l^i^cor 5: / 

fzT ^ ym^^mi.m'm'thmi'^t. msjim^mmL 

[0 113] mi&m3 2) zzxn:^mmo:>^ 
(omi'^t. m2iL^^mm\^fzm^fS.\^fzm^mfj-br 

[0 1 14] ^1 X^7i^b^5Xm^T'C7;>— igt7)Sf^^ 

mit^Mm2\z^mi^tzho^tm—xh^o zo:>—mo:> 

mm:i^\^'x. m2i:^^mmm. n^ntzmu-hr 

^ym^i^mt^. 't<r>r ^ ym^m:^-t^o ^hi,z^ m 

5i:^mmmc. m^-r^r^ym^xifr^.ymmm 
ym^^^tz^>^<^m^^\^^i^^zf^ h^\,z^ ^ix^ 

/j^b^5X^(7)-ii(7)^Pll^. m2Xm^3IJ^LT#b 

tifzT ^ ym^'T^mLmmir^mi^t. m^-r^r^y 
cm^f)-h(DT ^ ymm^i^fk^-t^ z t^-x^ 

[0 115] mm9\3 3) ZZX{t:^mm(D^ ^:yy< 

i>S*>^v^Jl-<:7^^ Ktc. ^ 1 X^Tij-bmsXi^co— il 

omY^t. w^^iim^'Mmx^fz'ik^f^L.fzm^^ii-hr 
^ ymmmi^^^mx^m-^'t^m'^t^. m^^i^x^nm 

^hzt\zX^X^>y<^9.^^\.^\±-<':f^ K<7)C^iSg 
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[0 1 16] %\TMt^^%^TM^X<r>-'^<r>m'^^ 
KIC. ^1 xm75-(bm5Xm<7:)-aSc?)^jll<i:, ^3X^ 

10 ['^t. ^ y x^xy^T y mmm-^^W^-f- 

-t^ztt-x^^, 

[0 117] (^j^^»j3 4) r r-r'ft;^^0^c7). 
^Kfe5i/Ml-<y^ Kic. H 1 X^Ti^b^sxmco— ig 

^ y^^2gi^^^^Lf^:^'r6^f^<b^. m^^^x^m^ 
f)^h(OT y^w.m^^'^'T^m'f^mco-'m^fr^'ro 

20 [0 118] SlXa/J^b^5Xm^T-(7)— ii(7)^f>^^ 

^ ymmmi^^^mi^. t<Dr ^ ymmmi^^m^-t 

t>'r ^ y ^^igf*:^i^.ix-rs3 jL^T. r ^ ymm^m^ 

K(c. Ill x^/j-tbi:5x^c7D-iic7)^)iiMi:, m^nm 
^mmi^x^htifzT I ymmmi^^'j^mLmm-r^m 
i'^t. ^^-t^T I ym^xxj^r ^ ymmmi^^w^i- 

[0 119] (mmm3 5) ZZXi-X. :$i^^^a)^ ^> 
^■^i5'Kfc5V>(i-S>^^ KtC, ^1 XS?'J>b^5Xm<7)— 
il<7)Si^<i:, HSXm^KJSLfc^g^^LfcyM'^i^/j^b 

r ^ym^xrjT ^ ymmmi^%:^mi.m^-r^mi¥t 

40 [0 12 0] H 1 x^/j^e>^5X^^T'(7:>— ig(7:)^(^^ 

mitmmm2{zt^mLfzi,(Dtm-'X^^o zo:>—mo:> 
^^^tc4ov^r. msnm^mmm. 'i^htitzmu-hr 
^ ym^xrjT ^ ymmmi^^^mi.. ^<DT^ym^3 
xxj^T ^ ymmmi^^m^-r^o i^T. T^ymr-mm 

^Ktc, ^1 Xm7)^b||5X^(7)-ig(7)^«it, M5X 
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[0 12 11 inm&^ise) zzx-nrnmuic^if 

^3^^/^-T/^:^r— yU— :7 3i:=:/UT^::^>' (Leu— T 
r p-Me t-Arg->Phe ) . 
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10 12 3] 



HX - 1 1 0 (B^m"^) 
1 0 k V 
1, 0 0 0 

FAB (Mmi^^mmm 

X e 
6 k V 

MULT I P L I ER 
- 2 0 k V 
DAS 0 0 0 



[0124] p^nmm^m 

■So 

[0 12 5] ^CT'. r ^ y ^i^/^^r-tr^yufb^n. c 

/S^^ (A c - LWMR F-OMe : Tir -^/U- cz v-/^ 
:t>;551|iai^nT^o«9 (1^-^3 8) . ^Jgf^i] 3 1 (Ctf L 
[0 12 6] (HffiMS?) ZCT'(1^2X:giCiott 

r^^V (Leu — Trp —Me t— Ar g — Ph 

e) , ^m^tL^ 

[0 12 7] W^m^^ 1 tCTFLfc^l XS<^m2Xg(7) 

^ o T i# b tifc ^lifc?) ^ o /c^^ ^ M 

Aom\^m^o wCiT-fi. Ill xMic:ioi>r#ibn/c^ 

||2Xm^ LT--:7'^:7/U;#-i:2gg^ (HFBA) 



F AB^J/V-ADiSmff 

(GLYCEROL : THIOGLYCEROL 

: m-N I TROBENZYLALCOHOL) 
= 1:1:1 

co^/^fiH 1 x^{cv:ii:fct»<7)r*fe5o 

[0 12 8] ^ir^^f4=tiTf£cOiii9T'^5c 
HFBA^iS 5% (y ^ 

2 5 °c 

KJt^^f^ 3 0 ^^^r^i 

[0 12 9] r ^ y ^i^;55Tir^/Hl:^n. c^mmm 

5)€3:^<7);^yU'7jfz^C//Ug75M f^/Hc ;^ yU <^ o fc^ij^^t 
;?St4^ (Ac-LWMR— OMe : T ir ^yU- n '>yU- 

h y h:7r ^;^-^y^-Tyu^::^^^oy ^yu:3i 

^7^/^-. 5^^* 6 6 1) (D^^^ :^l^r^ii^^tsriX:io 
Ki m^39) , ^^fe0iJ2{C7^:L/c||2Xm^C^oV^T;^- 

40 [0 13 0] (^fe9^j3 8) CwT'ti, mimmi^^ti'^ 

h^yy (HPLC) ^^tmm^Vft^fiK^^t>'^ 

mm 3 1 i,:i7jk Ltim 1 T.^. m2 3:m(Dm'^^n^xn 

hixtz^ft ^fo^f^ ^mmmi^ ^ ^-^ h^yy (HPL 
C) T?5>BiUfc^;^^^4 imtCTn-To wT'ti, ^ix 

mz.^i^xnhh.tzp^w:i. m2j:^tLx^y^y/i' 

:trjmm (HFBA) ^tETX^ i^ y -/i^^i'fm ^"it 

xhho 

50 [0 13 1] ^/J;^f+JiTfac7)ifi*9T*^b6o 
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^^^mm 3 0 

[0 13 21 HPLC^^c7)^f4 

: tfyM. CI 8 MICROBORE 

iStH^ft : TiE2?i^^fflV>rcSS^id^m 10 
Am 0. l%TFA7K^fiS 

Bf^ 0. 1 %TF A^^tfS 0%r-fe h Ll/UTk^ 
0 — 5 m i n . 

Ams 0% 

5 — 2 5 m i n . 

A?^8 0-»4 0% (LINEAR) 

25-30min. 20 
Am4 0% 

[0 1 3 3] ©0. 1% h y (TF A) 

B^i^Ltzi,(/ytm\LX'h^o 30 
[0 134] [a42(i:7^ij7'>3>i (if^#4 0) 

7t ai ^ L C ^SSSc7) ;«7 ^ v^/ug :ii ^/um >^ x /u 
t^j:<:>fz^Jt^^f^^ (Ac-LWMR-OEt : Tir^ 

;U-D^ '>/U— h ])y h^T— /I r/U-^ 

n>t7)ai^/U:n>^-7^/l.^ :7^T-ft 6 7 5) C7)^^^;^> 

/^^«ltts$H/^c m^-Ae) o tllffi^j3 1 

f C 7]^ L fc H 2 (C :io I > T ^ 1^ y D > ^ (7) ^ ^ t 
fzZt^^^fj^^o 40 
[0135] [ii43fiy'^^J^'>3>2 (??f#4 1) 

4^1^ Lfc^:^r'fe^o ^4 4[aij:-7^ ^ >3 (^2? 
■§■4 2) ^K&^^Ltz'^^X'h^o ^tih2r><DVy 

^ K (Ac-LWMRF-OH : T'^'^jX^-u^iy/i^- 

ry^>. ^"f-m 7 9 4) (f^^^^-f :^>755<^tH$ix/i 
(1^-^4 7, ^XXJ^n^4S) „ ^ttfimi X^tC:fott 
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[01361 ]^±<n^mfi-^j>i>. m 1 xmi-^3v^T7^-^ 

[0 13 71 immm3 9) C^T'li^5X^«C:fc{t 

y =■> (Leu — Trp— Met— Arg — Phe) , 

[0 13 81 mmmS l {CT^Dtm X^7!>*(bl|5Xi^ 

ofcS^^||4 Sl^tC^^, efi5^^<7^^<^ti||jte0ij3 
6IC:^ol^TiEaiLfct3^7)i:^H]l:T^6. ^^-C. T^y 

<!:/cCo/:i^JE£;^^i^ (A c — LWMR-OH : Tir^/U 

- h V y r — yu — > ^;t-:^/u-r/u^'^ 

(^?-^4 9) . IIJSfg0ij2 ^C7J^L/hS5X^lc:io^.^-c^x 

[0 13 91 i^±mmm3 oyj^hmmms 9^c^\^^xm 

\^'Xlt. CMW)-ho:>r ^ /monm':^^%:Wn-thfz 

fz. 

[01401 m\ XM 

^2XS 

(01411 |g 3 IM 



4X^ 

^-^Txr j\^^—}\^x\^m^^. 



3 xscDsisr^^fiJt 

y (jc;;^v'/U 
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[0 14 2] ^5Xm 
[0 14 3] 

{If t on^^^t^^^m »5 m LUiSi"^ c <t ic cfc o r , 

[0144] 

: 1 

M^\(D&^ : 5 

le^ : L e u-T r p-Me t-Arg-Phe 

1 5 



(Hi 4] m^(Oh]) y^:tiyTi—h^ 
(nisi r^^/uh i;7'h:7r><7)?$tfcJSgcofi||^,(7)fc 
[He] N-Tirf^/i^r ^::^/U' K y y h^r >(7:)^aife 
[Hi?] N-Tir^/i-r^^/^ h y >^ h :7r-/^;^f';^ 

/u r /i^ — -7 ^ — r 7 ^ V ?g aifi a ?siBco 
[ma] N-z-trf^/u-r^^/u h y >^ h^T^/i-^^:^ 

Sil^O *^ <7D H P L C ^ TF-r [a T' ^ 6 a 

[EI9 1 :^=^rf-'>/D>igfei5jc(7)5|||g(7)^c*^(;)HP LC(50^ 

[HilQ] >^C0g|i^(7)fiSig<7)yci6<0HP L 

(Hi 1] ^mm(7:>ri /mEm^i^'^'r^m2(Di:m 
[mi 2 J :$:mm<om(omm^m^7r'rj^m^x^^. 
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